The purpose of this study was to evaluate the effectiveness of a web-based breast cancer educational program which consists of special features such as flash animations and online counseling as well as 7 different categories of information on breast cancer. The effectiveness of the program was analyzed in terms of its function and content. A total of 147 women with breast cancer who visited the website for at least 30 minutes and a minimum of 3 visits, participated in the survey.
INTRODUCTION
The number of breast cancer cases in Korea has been increasing significantly, and it has become one of the most common types of cancer in women, making up 16.1% of all cancer incidence in 2001. It is reported that most Women with Breast Cancer (WBC) felt abandoned by health professionals when the treatment was over, and they needed assistance in the transition from being a cancer patient to a cancer survivor [1] . This phenomenon is supported by many Korean research studies [2] [3] [4] which indicate that WBC are eager to obtain breast health information, primarily in the areas of prevention of recurrence, etiology, diagnostic tests, and prognosis, as well as symptom management, diets, exercises, and alternative therapy [2, 3] . This finding is consistent with the study from 102 WBC investigating the key educational and counseling needs of WBC in Seoul area [4] . The highest, educational need was to know about the method of recurrence prevention. In the pre-admission period, etiology diagnostic tests, treatment and prevention of the breast cancer were needed the most. During the admission period, symptom management after the operation had the highest score. After discharge, prevention of recurrence had the highest score. The results of this research indicate that an educational program should be focused on the medical and symptom management information based on their treatment stages.
Recently, information and education provided through Internet has been actively used to provide emotional support for the patients and their families, as well as helping them in their decision of choosing a health care provider [5] . The most helpful aspect of the Internet is that the user can seek information at the most convenient time and place for them. Through education via Internet, patients can gain significant medical knowledge, self-care and bio-clinical goals can change positively, and the quality of life improved [6] .
Although some studies [7, 8] indicate a negative impact of Internet use, such as decreased rates of family communication, decreased social contact, and greater loneliness, other studies demonstrate that Internet use offers greater social support. Its positive impact was demonstrated in the studies focused on the need of specific types of individuals, for example, parents of children with developmental disabilities [9] , individuals with isability [10] , caregivers of Alzheimer's disease patients [11] , widows experiencing bereavement [12] , and elderly individuals residing in assisted and independent living facilities [13] .
The effect of Internet use was also demonstrated in cancer patients with various diagnosis [14, 15] , and breast cancer patients in particular [16, 17] Fogel et al. [18] indicated that 42% of breast cancer patients use the Internet as a source of information in the United States.
A recent survey in Korea reported the number of Internet user as almost 2.7 million, accounting for 64.1% of the population in 2003 [19] . Among them the number of women was about 1.3 million. The age distribution was highest in their 30s and 40s, and most of them (71.6%) used the Internet to search for information. The mean number of hours spent on the Internet, per week was 12.2 hours. However, well organized Internet sites about health care, breast health in particular, have not been developed to a great extent in Korea. Thus we strongly believe that web-based educational program would be very effective and efficient in supporting WBC in Korea.
Objectives
The primary goal of this study is to develop and test a web-based educational program for WBC in Korea. A webbased program was chosen not only because Korean women are reluctant to discuss breast healthcare publicly [4] but also because Koreans have relatively high access to high-speed Internet at home.
Specific Objectives

1.
Assess the educational needs of WBC in Korea.
2.
Construct and develop a web-based educational program based on these needs. The program will include a self-learning program using decision tree model.
3.
Evaluate the satisfaction and usefulness of the webbased educational program.
METHODS
1) Development of the Website
To achieve the objective number one, the analysis of the necessity and need of breast cancer related web contents geared towards breast cancer patient was administered from May 2005 to July 2005. Based on this study of general needs, a web-based educational program was developed to achieve the objective number two. The breast cancer related contents of the website were decided to consist of understanding breast cancer, etiology and prevention, early detection and prognosis, symptom management, chemoradiotherapy and hormone treatment, as well as life after full recovery. In order to have distinguishing features compared to already existing websites, and effectively achieve the educational goals, the website developed Flash animation as means of displaying its contents. Prior to uploading them to the website, the rough drafts of the Flash animation were submitted to breast cancer Internet patient community and edited and improved according to their critique. 
(2) Items Measuring Usefulness of the Website
There are total of 7 questions evaluating the contents of the website and the maximum of 4.0 points indicate the highest satisfaction. The subcategories consisted of cancer chemotherapy and hormonal therapy, and the lowest possible score being 1.0 and the maximum of 4.0 points. The lowest possible score for the evaluation is 7 points with the highest possible score being 28. The reliability score of the measurement tool was Cronbach's alpha 0.83.
3) Data Collection
Among the people who visited Korea Breast Cancer Cyber Center (KBCCC), the subjects were those who logged in more than 3 times with total visiting period of 30 minutes or longer, and those who consented to participate in the study. It was decided to include the participants who are eligible for the criteria, because the volume of the contents could be understood only by the sufficient frequency and time, namely over 30 minutes through no less than 3 times. There were 497 users according to the access log, however, those who were unmet the criteria were excluded for the study. As it was not sufficient to recruit participants only by contacting e-mails and it was necessary to recruit as many participants as possible, telephone and mail contact were chosen. The subjects were contacted through phone call and gave verbal consent before they were given written consent form along with the questionnaire via postal mail. The total number of people contacted via phone call was 286 and out of them 49 did not answer their phone calls, 74 declined to participate in the study. 163 people agreed to participate in the studies on the phone and out of them 147 people successfully returned their finished questionnaire form.
4) Data Analysis
The collected data were statistically analyzed using the SAS System for Windows Version 8.0 by following methods:
The analysis on the subjects' specific demographics, satisfaction and usefulness of educational program were done by t-test and ANOVA.
2.
The variables affecting the evaluation of web based educational program was analyzed through multiple regression analysis (Stepwise Regression).
3.
The reliability of instrument was examined by obtaining Cronbach's alpha value.
RESULTS
1) Demographics and Characteristics Related to Breast Cancer and Internet Utilization
The demographics and characteristics related to breast cancer and Internet utilization are summarized in Table 1 . The average age of subjects is 46.6 years old ranging from 29 to 65. Forty three (29.5%) of the test group replied that they do monthly breast self-examination, and 17.1% percent replied that they never do breast self-examination. Forty one point two percent reported that they participate in breast cancer self-help group and 28.1% replied that they participate at least once every one or two months. Eighty one point nine percent of them replied that they get information of breast cancer through Internet, and 16.0% answered 'through Internet patient community' and 6.3% replied that they obtain information through their peers. Also magazines, books and newspaper each served as source of information for 3.5% of the group. Ninety nine point three percent of the patients answered that they use Internet, 65.5% answered that they have been using Internet for more than 3 years, and 22.1% had Internet experience of 1 to 3 years. Sixty percent of them answered that they use Internet more than 5 days a week, and their average time spent on the net was 86.4 minutes ranging from minimum of 12 minutes to maximum of 480 minutes. Eighty six point nine percent answered that they use Internet at home and 95.4% replied that they reference health information available online.
2) Satisfaction of Web-Based Educational Program
'Usefulness of information' scored average of 3.17 (±0.41) out of 4.0 scoring the highest, and then came the 'system efficiency' scoring at 3.15 (±0.53), 'adequacy of information' 3.07 (±0.46), 'system convenience' 2.99 (±0.45) and 'design' was scored the lowest with 2.90 (±0.52). Total score showed a relative high and even distribution of 49.14 (±6.05) out of 64. The lowest scoring subcategory was 'adequacy of information' (2.75±0.67) and the highest scoring subcategory was 'useful information in decision making related to breast cancer patients' (3.33±0.51) ( Table 2 ). 
3) Usefulness of Web-Based Educational Program
In the evaluation of usefulness of web-based educational program, out of 4.0 scale, understanding of breast cancer scored the highest with average of 3.34 (±0.51), then came life after treatment (3.21±0.58), early detection and examination (3.20±0.60), chemotherapy and hormonal therapy (3.18±0.55), related factor and prevention (3.16±0.59), treatment (3.13±0.53), and diagnosis (3.02±0.56) ( Table 3) . Almost each of the categories of the satisfaction and usefulness scores are correlated from 0.163 to 0.699.
4) Influencing Factors on Satisfaction of Web-Based Educational Program
By implementing stepwise regression, the factors that affect the satisfaction of web-based educational program are age, religion, income, stage of disease at diagnosis, source of information, duration of Internet usage and whether the patient performs breast self-examination. It showed that subjects in their 40s, Christian, having income of 4 million won and those who used Internet for 3 years or longer showed positive evaluation. On the other hand, if the source of information about breast cancer was magazine, books or newspaper, the evaluation returned negative. The R 2 value of this model was 0.296 (F=6.15, P<0.0001) ( Table 4) .
5) Influencing Factors on Usefulness of Web-Based Educational Program
By implementing stepwise regression, the factors that affect the usefulness of web-based educational program are religion, period since diagnosis, source of information, frequency of Internet usage, recurrence of breast cancer and family history (R agnosed more than one year but less than 3 years ago, rely on Internet as their primary source of information, uses Internet daily, has family history of breast cancer in mother or aunts, then the benefits of web-based educational program were positive. However, in the case of subjects of recurrent breast cancer, the effect was negative ( Table 5 ).
The influencing factors are somewhat different between satisfaction and usefulness, besides the religion and the source of information.
DISCUSSION
The purpose of this study was to analyze the acceptance level of an Internet website designed to help those with breast cancer. Recently, through the increased in popularity of Internet websites and its information sharing network and emotional support, there have been many new Internet patient communities with lively activity. Along with the increase in usage of blogs, mini-homepage, online clubs and communities, there have been an increased need for con- sumer's participation and common sharing. This sheds light on how important it is to take the health information consumer's needs into account when developing Internet health information website.
When Internet first became popular it was widely thought that majority of Internet users were male demographic who work in offices or have professional careers. However, data shows that women, especially in their 30s and 40s, use Internet more frequently specifically in terms of searching for Internet health related information [20] . To extrapolate this trend, we can predict that the usage of Internet website for breast cancer patient will only increase with time. In this study we showed that women in their 40s, who have higher income and have been using the Internet for more than 3 years, were the most satisfied by the website. This is because highly educated, high income demographics tend to rely more highly on Internet and use it more frequently, and also this group has higher expectation of quality regarding Internet health information. The recent development of Internet including the more user-friendly web 2.0's debut has added to the previous functions, resulting in higher reflection of health information consumer's needs and consideration of functional upgrades.
The study showed that the subjects evaluated the websites beneficially, but agrees that there can be more done in terms of the amount of content. Online patient communities that focus on a specific disease tend to demand the most indepth information available. There are many websites that have general health information on the web, however in terms of the depth, they do not satisfy the demands of health information consumer. Hence, even those online patient communities that are well received need to keep up their quality control and provide contents that are rich in both quantity and quality.
According to one study [2] , there has been frequent usage of Internet health information abroad. However due to language barrier and socio-economical reasons, Koreans living abroad have harder time approaching the medical systems in their residential countries and also if the health information website is in English, it makes it even harder for the Korean speakers which resulted in higher usage of health information website in Korean. Hence, since Internet allows information sharing between all countries, this also allows the Korean immigrants overseas to access the Internet health information websites that are developed within Korea. This shows the usefulness of Korean version of foreign websites and also the websites developed for this study specifically. As the issues around web-based education are not unique to Korean patients, the findings and clinical implication of developing and utilizing the health information websites will be applicable to the users globally. As this website is a sister site to the well-known Breast Cancer website provided in English, it could be extended to the global users by developing the English version of the flash educational materials and posting and linking them to the site.
To conclude, it is highly imperative for the development of educational websites that are sensitive to the needs of health information consumers and especially the online patient communities that are specific to certain conditions.
CONCLUSION
This study aimed to evaluate the effectiveness of the web based educational program by developing a website for breast cancer patients and analyzing the function of educational program and contents by surveying the women with breast cancer and 147 people replied.
1.
Each category of Usefulness of information section showed high scores. The highest scoring subcategory was 'Useful information in decision making related to breast cancer patients' (3.33±0.51). Out of total 64 points, it showed a relative even distribution of 49.14 (±6.05) points.
2.
Whether the demographic characteristics influence the educational effectiveness of Web-based educational program was verified. The result showed that all other factors except for the frequency of Internet usage have no relevance, and higher the frequency of Internet usage, the higher the effectiveness of the system scored.
3.
The factors that influence the satisfaction of webbased educational program are age, religion, whether the subjects perform breast self-examination, income, stage of disease at diagnosis, source of health information, and the duration of Internet usage. The R 2 value of this model was 0.296 (F=6.15, P<0.0001).
4.
The factors that influence the usefulness of webbased educational program are religion, period since diagnosis, source of information, frequency of Internet usage, recurrence of breast cancer, and family history (R 2 = 0.270, F=5.45, P<0.0001).
Through this study, there will be many useful improvements in terms of richness of resources and useful functions in the web-based educational program geared towards breast cancer patient in the future. For example, to improve the satisfaction of the users could be accomplished by developing customized contents by age groups and adopting features that are used more conveniently by age specific cognitive and motor skills. The authors would like to have the followup research to test whether women who have used the website are better off by measuring whether they are better informed long-term, or assessing whether they check themselves more effectively and so on. The research design would be post-treatment and long-term outcomes evaluation.
